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MODIFIED PTO/SB/1 6 (064»> 



PROVISIONAL APPLICATION FOR PATENT COVER SHEET 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR L53(c). 



lNVENTOR(S) 



Given Name (first and middle [if any]) 



Family Name or Surname 



Residence 

(City and either State or Foreign Country) 



Chiaki SOTOWA 



Kawasaki 



JAPAN 



Masataka TAKEUCHI 



Kawasaki 



JAPAN 



Masahiro VAMAKAWA 



Tokyo 



JAPAN 



Hidekazu MORI 



Tokyo 



JAPAN 



G Additional inventors are being named on ttie . 



separately numbered sheet(s) attached hereto 



TITLE OF THE INVENTION (500 characters max) 

NEGATIVE ELECTRODE MATERIAL FOR LITHIUM BATTERY, AND LITHIUM BATTERY 



•or 

SSL 



CORRESPONDENCE ADDRESS 
Direct all correspondence to tJie address for SUGHRUKAffON, PLLC filed under the Customer Number listed below: 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 



COO 
CO 

COO 
0)CD 



ENCLOSED APPLICATION PARTS (check all that apply) 



Specification 

0 (Japanese Language) Number of Pages 

□ Drawing(s) Number of Sheets 

□ Application Data Sheet See37CFRL76 
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□ CD(s), Number 

□ Other (specify) 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 



□ Applicant claims small entity status. See 37 CFR'i .27. 

4 

0 A check or money order is enclosed to cover the Provisional filing fees. The USPTO is directed and 

authorized to charge all required fees, except for the Issue Fee and the Publication Fee, to Deposit Account 
No. 19-4880. Please also credit any overpayments to said Deposit Account. 

n The USPTO is hereby authorized to charge the Provisional filing fees to our Deposit Account No. 19-4880. 
The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the Publication 
Fee, to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit Account. 



FILING FEE 
AMOUNT ($) 



$160.00 



The invention was made by an agency of the United States Government or under a contract with an agency of the United States Government 
0 No. 

□ Yes, the name of the U.S. Government agency and the Government contract number are: 



Respect/ally submitted, 
SIGNATURE 



DATE January 9, 2004 



TYPED or PRINTED NAME Abraham J. Rosner 



REGISTRATION NO. 33,276 



TELEPHONE NO. (202) 293-7060 



DOCKET NO. P79327 
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14 



« 



2004-000254 
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:Bt#65(CJi, Li^CoOz, Li^NiOg, Li^MnOg, L i o i i-aOg. 
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.0 1-2.3. ) m^B^vitvj^^A^^M^^mmmtvxit. l 

ixCo02% Li^NiOg, Li^MnOg^ L i o aN i i-aOg^ LixMn204» 
Li^CObVi.bO^ (.x = 0. 0 2~1. 2, a = 0.1~0.9, b = 0.9~0.98. 
z = 2.01~2.3o ) -^rnvf^^n^o x (Dffl«««TOfta©iitl?ib 19 , 3feM 
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<Z)t&i!e)^#»'^#:Ml 8%OT-e^0, 56^01 5 AimR±2 5 fimSTf (DW^l^WO ^ 

Vij&t, BETSTO. 0 1~5 0mVg/&W^b<. #tC0. 2mVg~ 1 OmVg;^>^ 
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^u7.iz^K^mM(Dm^. mmzmm-r^o •:f]^7.mtmzm^itt£\^^-fy^. ixio^^ 
3x 1 03kg/cm2s^)6^-mT^'2>. -^owi. ^^izmmuz^mv. lEm-y- 
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m*^©#b/fepj«/6^2&-5i»-&ts> z.Qi-^^w.mmS'^fdimm^ (-5ot:jjiiT) ^ 

-5 C <i: {C d; 0 , L i -f :t ^ « L i ^i^ U v-mflk/O^^f^MT # ^ 

o 

[0 0 5 7] 

MHi:/cS:D> M^fiS 0~ 9 0 ^^L.<«5 0~8 0%T^§o S/tff^ 

^M<^0l&®Mg|^:^j:§:fcJ6, ®^«5~1 0 0 jtim. ^FSK «5~5 0 /imT^V^^, 

[0 0 5 8] 
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[0 0 5 9} 

;kx— vx5^^>ifun-;i/^y >^5'ji'X-T-;K >Jx9^i/>iJ/U3-;i'>^^5^;u 
;i^3f;;i/AT5 h\ n. n->?^9=-;1/3}w;va7^ H, N-x?ji/jK;UAT$ H, n, n->> 

X5^JI/7H;UA75 H, N-^5^;i/T-feh75 N. N-i?^5^;UT-fc: hT 5 h% N-X 
g^Jl/T-fehTS h% N, N->'X5^;i/7-kh75 h\ N, N-i?pt5^;l/yp e^>7'5 H 

IsS^-fb^ti ; ;<5";i'X5";i/^r h y h >mo>'J7 h > ; x5^ 

1, . 2->f;^ h^v'X^X 1, 3->':r4^y^>^(O^J|:^X-T-;l^ ; X^W>;^7 

i?^b<«x5^i/>:^j-ii<:^-h, y'^i/>:^7-5j^^-h, s?x5^;i^:^j-3j<:r>- . 
>i?ox7>T-;i^^, -j^^Vyy. >?x5^;i/x-x;k v^xh4^>'X:$'>^©x— 

V<US.^Uyfy-^^- h> tf Vmotl-t-^- hl^#7KW^ffl 

coo 6 0] 

IO4, LiBF4, LiPFe, L i A 1 C 1 4* LiSbFg. LiSCN, LiCK 
LiCFgSOgv LiCFgCOa. LiN (CF3SO2) ^^ii^h^, 
[0 0 6 1] 
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[0 0 6 2] 

[0 0 6 3] 
[0064] 

[1] ^nvm^\ 

m-wmoy^nvmrn^. -y u-^mFf^mt^mm.^ i a-2 i o o (vx^^y^^x 

I^^O. 1 g^2 Om 1 <0-{^y^W^^\ZW^^. % ' #K:t>#®SM0. 1~0. 

W«MUT-10 5S (v'^-:/*7n7Ti'5^^U>i?'5^XT-A^i:S) 5^ 
Fb1M1-§ ^ ^: J; >3 ff ^ fco 

^^lIS^©mfliS«, m^hlMx , VOL.3 2. No. 2, 2 0 00. #11^8- 
1 3 6 4 3 9#^^/^j:a:{CBH«$nTVi-5;0^\ :^#:e<J{3}iOT<^ji!9-e^'i). 

m^mtitmmzWim-^nrc^^<Dmm&-^tm\^nBmm^m^MFi(Dmmx$>^ 

[0 0 6 5] 
[ 2 ] : 

\f>xm^Lrco - - 

[0 0 6 6] 

[3] it«®^: 

tb^®M^^«NovA- 1 2 0 0 (a.7-y-7-r;t::ii5';^ (t*) m)^m^>x. 
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[0 0 6 7] 

[4] mm^M.mMmMm(omm 

. BM4 0 0B) I s^mwm-^i^^ ^m?^MmMmm.0.^^mco 

■ [0 0 6 8] 

:>&j5feA-2: 

4 OMm% S BR7K^4^tS[?g (02^if:^>*hM, BM4 0 0 B) ^tt^. 1 0 O^^-tl: 
[0 0 6 9] 

4 0®a%SBR7fc^5i'S!i:^ (B2^if::r>&iS, BM4 0 0B) 15 05)-^ 

[0 0 7 0] 

i;imm%(Dcuc7mm (^^-^Dv^m. ^-r-fe;i'2 2oo) tcgimiife^i^Bf^^it^ 

^m^mmsil'. ^®^4 0K»%SBR*^:$i-M (B^a^y^. BM4 0 0B) 
[0 0 7 1] 

40 OB) is^mwm-^v. mm^AWMmumm^mco 

[0 0 7 2] 

^©it*T, 1 0 0 0 0 r pmTl:a-^2lfiI^^Cit^^-^L/t„ CCD^g^i^^Mi^M^ 
CtKM (^-f •k;i'^i:^. ^-1- 2 2 0 0 ) ^3f^»»Lx. .^M"e 3 0 

, 4 0 nm% s B RTkm^mm (B*if:t>^M. BM4 0 0B) <£^iip, 1 5^mwm 
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[0 0 7 3] 

^m. BM4 0 0B) ^mm. i^^mwrn^^i^. ^m?eiM.mummmm^wc. 

CO 0 7 4] 

[5] nMRz^mmo^m^mm 

(1) ^m^M.mz/'-h<Dmj& 

o 

[0 0 7 5] 

(2) iEmwm.m^(Dmm 

Hi&ilS^g 3 : 1 ; 2 (««Jt) T^iE:X^a##^±^3i 5 (IKS4^-y— ) 

Tl 0 0 0 0 r pmXl^^xzmU-^l'rclEmM^mz^mit^^KF-^fJ'^-L 1 3 
2 0 (jHUlf:::Ux>:7;U:t^-r K (PVDF) ^ 1 2M«%^*b^cN-^5^;Ptfn U 
F> (NMP) ^jEmm^^tPVDF<DmAltm9 6 : 4iZf3i^Xoizm^. >^ 

[0 0 7 6] 

(3) M>--h(DMit 

jEMMt&mmizNMP^-^^izm^. 'mm^m^Lrcm. mmmx^msMAim (2 
^©^. M^^m^xi 2 ot:, 1 2BtFBmMb. mmmmmtvfzo 

[0 0 7 7] - ^ 

(4) 

^mMz^-h (18mni<f)) ±JC2 5'C®:^^4>t. 

yvx 3 M 1 iiT PC mnMrnzmmt ^mmt:^mi\^tz. {^imx 3 nK^^i^ifi) 
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[0 0 7 8] 

[0 0 7 9] 

2) (-fe;i.:^f-F2 4 0 0) . 2 5Mm 

(0 0 8 01 

[0 0 8 1] 

%nU7. b#x>'>^;V^^ e, 4 . 2 V ^-e 0 . 6 mA/ c m^TC C (3 -'^^^ 

mmii0.6mA/cm^ (O.SCffi^) Ci5(«^fTV^. ai£2 . 7 VT;^ y b:r:7 
[0 0 8 2] 

scMG - 1 : m%amx^nM^mm.'f-^ 

: 2 4. 5 jLtm, 
X^Co : 0.6716 nm> 
^•7>Rii: 0.0 5, 
tb^®5W : 1- 2mVg, 



: 0.93, 
L c : 4 5 9 nm. 



: 2. 1 7 g/cm 



[0 0 8 3] 

SCMG-2 : 



^i^BM : 1 9. 0 Atm, 
X5^Co : 0.671 6 nm, 
^T^Rii : 0.0 6, 
It^MU : 2. 5ni^/g» 



^i^m^M : 0.91, 
L c : 4 8 9 nm. 



: 2. 1 7 g/cm 
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[0 0 8 4] 

MAG : BiLitm^mm^^'f-> 

^mUn: 2 0.1 urn. ^i^mm: 0.8 5, 
X^Co : 0. 6 7 1 6nm. L c : 4 2 0 nm, 
^-^yR^ : 0.10, 

it^mm: 3.2mVg, Mmm: 2.2 0g/cm^ 

[0 0 8 51 

X0Co : 0. 6 7 3 2 nm, Lc:8 2.0nm, 
^•7>R<i : 0. 1 5. 

itmmm: l.SmVg, 2.15g/cm« 
MCMB^ ^ : ^m^M^tDl^^m:^^^:^-:^^^^^^'^^ 

^i^mm 1 6 . 6 M m> ^mmm 0.94, 

X^Co : 0. 6 7 2 9nm> Lc:8 4.4nm, 

^•7>R<i : 0. 1 2, 

1. ImVg.. 2. 1 9g/cm 

[0 0 8 7] 

L B c G : 0 ^^i&.mmw^mm^> 

spj^^g 2 4 . 0 jLt m. TORJ^^O.8 5, 
X^Co: 0.6 7 17nm, Lc : 2 8 3.5nm, 
y-^>Rm : 0. 2 3> 

itM^: 4.6m2/g, ^^.g : 2.2 7g/cm 

[0 0 8 8] 

L i C0O2 : B:*:'fb^aM, ¥J^^i@2 8. 9 fim. ^mmMO . 9 6 
[0 0 8 9] 

V G : mM^&B^^B^ 

W-i^mB^ iSEUmBM^^^) 1 5 Onm, 
spi^i^S (SEMPi#M#fJ;D) :8//m, 

l^i^ : 6 0, 

X^Co : 0. 6 7 6 7 nni, Lc : 4 8.0nni 

VG-A^ ° : i^mmta.. 1 2 0 O'C^) ^ 

^i^BB^ (S E M]ii#^tlta; 0 ) : 1 5 0 nm. 
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TO77.^^ hit: 6 5, 

X^Co : 0. 6 9 9 2 nm, L c : 3. 0 nm 

V G - B : mi^^M^mmm immm^^^m 2 %») . 

^i^mBU. iSEUmBM^^ 0) : 1 5 0 nm. 
spifelTT.^^ bit : 6 0, 

(sEumuM^^^) ' 0.1%. 

X^Co : 0.6 7 5 7 nm> L c : 7 2. Onm 

CO 0 9 2] 

vG-H :%mm&mmm (i^x.yh^mm . 

^mBB^ (S EUmM^^^^ : 1 5 0 nm, 

( S E ummM^^ 0 ) : 5 m, 

3pJ^77.^^^ hit: 3 7, 

(SEM|ii^^tff<fcO) : 0.1%, 
XllCo:0.6 7 6 9nm, Lc:47.0nm 

[0 0 9 3] 

V G - o : mi^^m^mm ( 5 o o x^mimm^uy , 

(S EUmMM^^ 0) : 1 5 0 nm, 
^i^BB^ ( S E M®^#^1Jf .fc 0 ) : 8 M m, 
^i%7X^^ bit : 5 5, 
j^mm (SEMPi#^^0) : 0.1%; 
XSHCo : 0.6 7 6 9 nm, L c : 4 2. 0 nm 

[0 0 9 4] 

V G - F : nMli^^^^^B^ 

^i^mB^ iSEUmBM^^^) ' 8 Onm, 
^i^BB^ (SEMH#fi?^<tO) : 6/im, 
^i^77.^^ hit : 9 0, 

iSEUmMM^^Ki) : 0. 1%, 
X^Co : 0. 6 8 0 1 nm, Lc:35.0nm 

[0 0 9 5] 
VG-T :^*B^ftMfa» 

^i^BBU. (S EMBiMWckO) : 2 0 nm, 

(SEMliiMfrJ:0) : 6 /zm, 

spl^TX'^^ bit : 1 5 0, 

iSEUm^M^^O) : 0.1%, 




2004-000254 



X^Co : 0. 6 8 9 8 nm, Lc:30.0nm 
CO 0 9 6] • 

BM-4 0 0B : B*-if^>*tM4 0K»%7jc5^^^f[^> ;?;^7.teM-5'C (DSCJ: 

0) , 2 0 nm. 

• [0 0 9 71 

mi mi- I :MmM^mi.&Eycm\ mi -2 Sg/cm^ 
mif)^^m ^fl^tS^^O \Z. (A) ~ (D) SlOC (A-2) ~ (A-3) O^ar ^^Tf^^l^^cftM^Jfflmtl 

]zm±hT^^^^tit)^^f)^^<. src, ^E^;&m^:bT«(A) = (B)>(c)>(D)©)®T?JIm)^>t 

[0 0 9 81 

cai-ii 
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^mmm 


mmm/ 

SBR/CMC 


MM 
(Qcm) 


(#) 


*1 


#1±*2 


SCMG-KBET 1.2mVgx¥:^ 


24.5 jum) 












SCMGlre-l(rei) 


SCMG-l 




98/0/1/1 


0.17 


250 


315.0 


210 


SCVC1-1(A) 


SCMG-1 


VG 


96/2/1/1 


0.08 


150 


320.8 


380 


SCMG-2(BET 2.5mVg, 19.0 ^tnO 


SCMG2re-l(rei) 


SCMG-2 




98/0/1/1 


0.12 


200 


320.2 


226 


SCVC2-1{A) 


SCMG-2 


VG 


96/2/1/1 


0.06 


120 


323.2 


380 


MAG^(BET 3.2mVg^¥% 


20.1 nm) 












MAGre-l(reD 


MAG 




98/0/1/1 


0.23 


330 


320.0 


176 


MAVC-1(A) 


MAG 


VG 


96/2/1/1 


0 12 


180 


323.7 


330 


LBCG^(BET ASmVg.^n 


24.0 Mm) 






^ ... . 






LBCGre-l(reO 


LBCG 




98/0/1/1 


0.40 


400 


300.3 


86 


LBVC-l(B) 


MAG 


VG 


96/2/1/1 


0.23 


250 


303.7 


156 


j:^MC^(BET 


l.SmVg, W 


-^ML^ 17.4 Mm) 










±MCre-l 


±mMc 




98/0/1/1 


0.62 


150 


270.3 


150 


±VC1-1(A) 




VG 


96/2/1/1 


0.35 


100 


275.8 


280 


±VC2-1(A) 


±^MC 


VG 


93/5/1/1 


0.25 


80 


275. 3 


380 


±VCA-1(A) 




VG-A . 


96/2/1/1 


0.38 


80 


272.0 


200 


J:VCB-1(A) 




VG-B 


96/2/1/1 


0.30 


100 


275.8 


335 


±VCH-1(A) 


±mMC 


VG-H 


96/2/1/1 


0.38 


120 


272.1 


295 


±VC0-1(A) 




VG-0 


96/2/1/1 


0.32 


80 


265,3 


330 


±VN-1(A) 




VG-F 


96/2/1/1 


0.28 


90 


278.2 


325 


J:VT-1(A) 


±mMc 


VG-T 


96/2/1/1 


0.29 


110 


274.8 


275 


MCMB^CBET l.lmVg, ¥i 


16.6 At m) 










MCMBre-Kref) 


MCMB 




98/0/1/1 


0.63 


140 


303.5 


153 


MCVC-1(A) 


MCMB 


VG 


96/2/1/1 


0.37 


110 


303.2 


285 


*1 : inAh/g(ll?i!l 









[0 0 9 9] 
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SBR/CMC 



1. 8g/cm^] 



SCMG-KBET 1.2mVg>¥y^ 24.5 ^m) 



SCMGlre-2(ree 
SCVC1-2(A) 



SCMG-2 
SCMG-1 



98/0/1/1 

96/2/1/1 



(QcnO 



(#) 



*1 



^14*2 



1000 
420 



280.3 



320.6 



185 



370 



SCMG2re-2(reD 

SCVC2-2(A) 



SCVC2-2(A-3) 



SCVC2-2(B) 
SCVC2-2(C) 



SCMG-2 
SCMG-2 
SCMG-2 



SCMG-2 



VG 



VG 



98/0/1/1 
96/2/1/1 
96/2/1/1 
96/2/1/1 



96/2/1/1 



SCMG-2 

MA GI^CBET 3.2'iaVgx 20.1 At m) 

MAGre-2(ree | mX5 T^T: lWo/1/1 



0.08 



820 


276.0 


205 


330 


322.0 


405 1 


750 


320.0 


385 


330 


315.0 


320 


500 


310.0 


308 



MAVC-2(A) 



MAG 



96/2/1/1 



LBCG3^(BET 4.6mVg. 24.0 jzm) 
'98/0/1/1 



0.10 



710 



290.3 



320.3 



133 



270 



LBCGre-2(r efi 
LBVC-2(B) 



LBCG 
MAG 



96/2/1/1 



iijSMC^(BET l.SmVg. 17.4 Mm) 



1500 
800 



250.2 



299.2 



43 



115 



i:MCre-2 



±VC1-2(A) 



Ji^MC 



±VC2-2(A) 



i:VC2-2(A-2) 



JiVC2-2(A-3) 



±VC2-2(B) 



J::VC2-2(C) 



±Muc 



neb 



98/0/1/1 



VG 



96/2/1/1 



VG 



±mMC IVG 



±MUC VG 



93/5/1/1 
93/5/1/1 
93/5/1/1 



0.60 



0.33 



1050 1 265.5 95 



380 273.5 283 



JlVC2-2(D) 
i:VCA-2(A) 
±VCB-2(A) 



±VCH-2(A) 
JiVC0-2(A) 
JiVN-2(A) 



±^MC VG 
JijgMC .VG 
±?f|MC VG 



93/5/1/1 



93/5/1/1 I 0.33. 



93/5/1/1 I 0.36 



±mMC 

±-?SMC 
Ji^MC 
±?SMC 
JitSMC 



96/2/1/1 1 0.36 



±?SMC IVG-T 



96/2/1/1 
96/2/1/1 
96/2/1/1 
96/2/1/1 



210 I 275.6 I 375 
270.3 
260.2 
275.3 



320 275.3 320 



350 I 270.3 300 



350 I 271.2 210 



_hVT-2(A) ,— I . 

MCMBm(BET l.lmVg. 16.6 /xm) 



96/2/1/1 1 0.27 



274.5 
270.6 
268.4 
276.8 



353 



305 



380 I 268.0 263 



MCMBre-2(reO 



MCVC-2(A) 



MCMB 



MCMB 



VG 



98/0/1/1 



96/2/1/1 



0.61 



0.33 



1000 



370 



283.2 



300.2 



120 



288 



*2 : :^;k:^a(7)80%UAilWt>f^''>'iC 
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